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CHROMOSOMAL INSTABILITY AND
MALIGNANT DISEASE IN PATIENTS
WITH POROKERATOSIS OF MIBELLI.
A. M. R. TAYLOR, D. G. HARNDEN and E. A.
FAIRBURN. Department of Cancer Studies,
the Medical School, Birmingham.
Porokeratosis of Mibelli is a rare, geneti-
cally determined disorder of the skin.
Seventeen cases of carcinoma on the site of
the lesion have been described (Cort and
Abdel-Aziz, Br. J. Plastic Surg., 1972, 25,
310; Guss, Osbourn and Lutzner, Arch. Derm.
1971, 104, 336; Bellafiore, Annall ital. Derm.
Clin. Spec., 1971, 24, 57). Skin biopsies were
obtained from 4 patients, 2 of whom had
carcinoma. Eight out of 19 lines of fibro-
blasts from affected areas, and one line from a
normal area of skin, showed chromosomally
abnormal clones of cells. No chromosomal
aberrations were common to all lines and no
unstable rearrangements were present. In
view of the instances of association between
chromosomal instability and malignant
disease (German, Progress in Medical Genetics,
8, ch. 2), it is possible that this genetic
instability may play a part in the induction
of malignancy in porokeratotic cells.
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POSSIBLE VIRAL AETIOLOGY OF
HUMAN BREAST CANCER. D. H.
MOORE. Institute for Medical Research,
Camden, N.J., U.S.A.
Direct demonstration of a human mam-
mary tumour virus (HuMTV) cannot be
made by the inoculation-breast cancer
sequence, as has been done with the murine
virus (MuMTV). By indirect procedures
evidence has been cited for the existence of a
HuMTV. The indirect procedures are:
visualization of MTV virions in the electron
microscope (Moore, Nature, Lond., 1971, 229,
611; Sarker and Moore, Cancer Res., 1972, 33,
186) neutralization of MuMTV infectivity by
human sera (Charney and Moore, Nature,
Lond., 1971, 229, 627), presence of 70S RNA
and reverse transcriptase in human milk
particles (Schlom, Spiegelman and Moore,
Nature, Loaid., 1971. 231, 97; Science, N. Y.,
1972, 175, 542; J. natn. Cancer Inst., 1972,48,
1197) and human mouse particle nucleic acid
hybridization (Axel, Gulati and Spiegelman,
Proc. natn. Acad. Sci., 1972, 69, 3133). Well
preserved and unquestionable MTV virions
have been found in only a feA of the total
number of milks examined. Mouse milk, in
strains where the mammary tumour incidence
approaches 100%, contains 1011-12 virus
particles/ml. The concentration in any
human milk is relatively very low. The
determination of the actual quantity is
complicated by the nature of human milk.
In contrast to mouse milk or cow's milk,
human milk contains factor(s) which degrade
MuMTV virions, reverse transcriptase, and
bioactivity when the mouse virus is mixed
wNith human milk (Sarker et al., Cancer Res.,
1973, 33, 186). The cream fraction ofhuman
milk is more destructive to the virions, the
reverse transcriptase and the infectivity of
MuMTV than the skim milk fraction. These
virulytic factors in human milk add to the
difficulties of isolating and studying the virus-
like particles. There is a marked difference
in the amount ofreverse transcriptase in milk
taken first (foremilk) and that taken after the
breast has been emptied (hind-milk). Many
of the " fore-milks " showed little or no 70S
RNA nor reverse transcriptase activity
wN,hereas the corresponding " hind-milks "
contained very significant amounts, indicating
that deterioration was taking place Awhile the
milk was stored in the breast.
The results of tests on 100 human sera
indicated that 25% have a neutralizing effect
on MuMTV infectivity. Virus from RIII
milk was used in the neutralization tests and
the assays were made in C57BL mice, 7500 of
wA,hich are normally infected by milk dilutions
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not correlated to breast cancer patients, nor
to members of high risk families.
Other evidence for the existence of a
human mammary tumour virus is the
presence of an RNA in human breast cancer
tissue that is homologous to MuMTV but not
to other oncogenic RNA viruses (Spiegelman,
Axel and Schlom, J. natn. Cancer Inst., 1972,
48, 1205). A large proportion of human
breast cancers were found to contain nucleic
acid that was homologous to MuMTV-RNA
(Axel, Gulati and Spiegelman, Proc. natn.
Acad.Sci. U.S.A., 1972, 69, 3133), and further,
specific homology has been found between the
DNA product transcribed from the 70S RNA
of human milk particles and polysomal RNA
of human tumours (Das et al., Nature, New
Biol., 1972, 239, 92).
THE POSSIBLE ROLE OF CHEMICAL
CARCINOGENS. P. N. MAGEE. Cour-
tauld Institute of Biochemistry, Middlesex
Hospital Medical School, London.
There is abundant evidence from clinical
and experimental work that hormonal factors
play a very important part in the causation,
growth and progression of breast tumours.
Genetic factors are certainly involved in some
animals and probably affect the incidence of
these tumours in human beings. Milk trans-
mitted viruses are known to be essential for
mammary tumour induction in certain
strains of mice and it has been proposed that
this may be the case in women. Ionizing
radiation can induce mammary cancer in
some rat strains and several types of chemical
carcinogen are also active. It has been
claimed, however, that exogenous chemical
carcinogens are not likely to be a factor in the
induction of human breast cancer.
Evidence for environmental chemical
factors in the causation of human cancer has
been derived from epidemiology and from
geographical pathology. Various occupa-
tional cancers are well recognized but there
seems to be no specific association between
any occupation and the incidence of female
breast cancer. Geographical differences do
occur with higher incidences of mammary
carcinoma in Western Europe and the United
States than in the East, notably Japan, and
in Africa. Although the incidence is some-
what higher in Japanese immigrants in
America, the increase is not striking and does
not give any clear lead to possible environ-
mental factors. A number ofother variables
have been associated with relative risk of
breast cancer. These include age, young less
than old; ethnic group, Gentiles less than
Jews; marital status, married less than single;
pregnancies, more less than fewer; breast
feeding, longer less than shorter; menarche,
later less than earlier; artificial menopause,
absent less than present; benign breast
disease, absent less than present; family
history of breast cancer, absent less than
present; socioeconomic status, lower less than
higher. Again there is no obvious indication
of important environmental factors. The
only possible clue from epidemiology seems
to be that a high fat diet may enhance the risk
of breast cancer.
Many hundreds of chemicals are known to
induce cancer in experimental animals but
the number for which there is good evidence
for cancer causation in man is relatively few.
These include asbestos, various metals,
aromatic amines, coal tar products and
mustard gas. Among chemicals known to
induce mammary tumours in experimental
animals are polycyclic aromatic hydro-
carbons, aromatic amines, nitrofurans and
some hydrazine derivatives. Among the
large number of carcinogenic nitroso com-
pounds only one, N-nitroso-n-butylurea has
been found to induce mammary tumours in
animals. The most effective method of
experimental mammary tumour induction is
that of Huggins which involves the admini-
stration of a single dose of DMBA to 50-day
old Sprague-Dawley rats. These tumours
are responsive to hormones and have been
used as models by many investigators.
Evidence has been presented that the DMBA
may activate viruses in the rat mammary
gland. It seems, therefore, that there is no
clear pointer to any exogenous chemical as an
important causative factor in human breast
cancer. Present knowledge of the possible
combined carcinogenic effects of a number of
environmental chemicals is small and the role
of any of such effects on breast cancer induc-
tion, perhaps by activation of oncogenic
viruses, is not clear. Much concern has been
expressed concerning the possible carcino-
genic hazard to women taking oral steroidal
contraceptives, particularly in relation to
breast cancer. Experimental tests of these
contraceptives in rats and mice revealed the
typical pathological changes known to occur
with prolonged administration of oestrogen